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INVENTOR (S) : 
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SOURCE : 

DOCUMENT TYPE: 
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PATENT INFORMATION: 



1995 : 340662 CAPLUS 
122:131002 

Immunogenic chimeras comprising endoplasmic 
reticultun signal peptide and an 

immunogenic peptide and their uses in vaccines and 
disease treatments 

Restifo, Nicholas P.; Rosenberg, Steven A.; Bennink, 
Jack R. ; Bacik, Igor; Yewdell, Jonathan W. 
United States Dept. of Health and Human Services, USA 
PCT Int. Appl. , 51 pp. 



CODEN : 
Patent 
English 
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PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 


9421680 


Al 


19940929 
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CA 


2158455 


AA 


19940929 


CA 
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AU 
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Al 
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AU 
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JP 
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19980331 


US 
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us 
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WO 1994-US2897 



19940317 



NL, PT, SE 



FR, GB, GR, IE, IT, LU, MC, NL, PT, SE 
CA 1994-2158455 19940317 

AU 1994-64107 19940317 

EP 1994-911633 19940317 
FR, GB, GR, IE, IT, LI, LU, MC, 
JP 1994-521237 19940317 
US 1995-464318 19950605 
US 1995-461566 19950605 
US 1995-471341 19950606 
US 1993-32902 A 19930317 
WO 1994-US2897 W 19940317 
AB An immunogenic chimera comprising an endoplasmic reticulum (ER) 

signal peptide of gene E3/19K of adenovirus 5 and >1 other peptide 
•is disclosed. A recombinant vaccinia virus construct capable of directing 
host organism synthesis of immunogenic chimeric proteins which 
can be used as immunogens, as vaccines, or in methods of treatment for 
cancer, infectious diseases, or autoimmune diseases is also prepared The 
efficacy on eliciting a T-cell response of recombinant vaccinia virus 
W-ES NP 147-155 encoding the ER signal peptide fused with the 
9-amino-acid min. determinant of nucleopeptide of the influenza virus 
A/ Puerto Rico/ 8/34 was demonstrated. 
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Defining the retention signal in a model Golgi 
membrane protein 

Machamer, C. E.; Grim, M. G. ; Esquela, A.; Ryan, K. ; 
Swift, A. M. 

Sch. Med., Johns Hopkins Univ., Baltimore, MD, 21205, 
USA 

NATO ASI Series, Series H: Cell Biology (1993), 

74 (Molecular Mechanisms of Membrane Traffic), 127-33 

CODEN: NASBE4; ISSN: 1010-8793 

Journal; General Review 

English 

refs. on the use of a chimeric model protein to 
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ACCESSION NUMBER: 1994:602123 CAPLUS 

DOCUMENT NXJMBER: 121:202123 

TITLE: A signal for Golgi retention in the bunyavirus Gl 

glycoprotein 

AUTHOR (S) : Matsuoka, Yumiko; Chen, Si-Yi; Compans, Richard W. 

CORPORATE SOURCE: Department Microbiology Immunology, Emory University, 

Atlanta, GA, 30322, USA 
SOURCE: Journal of Biological Chemistry (1994), 269(36), 

22565-73 

CODEN: JBCHA3; ISSN: 0021-9258 
DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The Gl and G2 glycoproteins of Punta Toro virus, a member of the 

bunyaviruses, are targeted to the Golgi complex, where viral budding 
occurs. The authors found that the Gl protein, when expressed in the 
absence of G2 is also targeted to the Golgi complex. A series of Gl 
proteins truncated at the carboxyl- terminal region was constructed, and 
the localization of the expressed proteins was examined It was found that 
the proteins expressed from constructs with partial deletions in the 
cytoplasmic domain were transported to the Golgi complex at a 
significantly slower rate than Gl. Although a major fraction of these 
proteins was eventually transported to the Golgi complex, they did not 
exhibit as clearly defined a pattern of accumulation as Gl, but rather 
appeared to be distributed throughout the endoplasmic reticulum as well as 
the Golgi complex. The proteins expressed from constructs lacking most of 
the cytoplasmic domain and, in some cases, part of the transmembrane 
domain sequences as well were transported to the cell surface. The 
authors have also constructed chimeric proteins with the 

envelope protein of a murine leukemia virus (MCFenv) , which is efficiently 
transported to the plasma membrane. A MCF-Gl chimera that 
contained the Gl transmembrane and cytoplasmic domains was efficiently 
retained in the Golgi complex, and a construct that contained only the Gl 
transmembrane domain was also partially retained in the Golgi complex. 
Thus, the transmembrane domain as well as a portion of the cytoplasmic 
domain adjacent to the transmembrane domain are apparently crucial for 
Golgi retention of the Gl protein. 
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2000 :77183 LIFESCI 

Immunogenic chimeras comprising nucleic acid 

sequences encoding endoplasmic reticulum 

signal sequence peptides and at least one other 

peptide, and their uses in vaccines and disease treatments 

Restifo, N.; Rosenberg, S.; Bennink, J.; Bacik, I.; 

Yewdell, J. 

The United States of America as represented by the 
Department of Health 

(19981208) . US Patent: 5846540; US CLASS: 424/192.1/ 
424/234.1; 424/265.1; 424/277.1; 435/320.1; 536/23.4; 
536/24.1. . 
Patent 
W3 

English 
English 



Immunogenic chimeric proteins comprising an endoplasmic 
reticulum signal sequence and at least one other peptide 
are disclosed. The invention relates to the design of vaccinia virus 
constructs capable of directing host organism synthesis of immunogenic 
chimeric proteins which can be used as immunogens, as vaccines, or 
in methods of treatment for cancer, infectious diseases, or autoimmune 
diseases . 
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A signal for Golgi retention in the bunyavirus Gl 
glycoprotein 

Matsuoka, Yumiko; Chen, Si-Yi; Compans , Richard W. 
Department Microbiology Immunology, Emory University, 
Atlanta, GA, 30322, USA 

Journal of Biological Chemistry (1994), 269(36), 

22565-73 

CODEN: JBCHA3; ISSN: 0021-9258 
Journal 
English 

The Gl and G2 glycoproteins of Punta Toro virus, a member of the 
bunyaviruses, are targeted to the Golgi complex, where viral budding 
occurs. The authors found that the Gl protein, when expressed in the 
absence of G2 is also targeted to the Golgi complex. A series of Gl 
proteins truncated at the carboxyl -terminal region was constructed, and 
the localization of the expressed proteins was examined It was found that 
the proteins expressed from constructs with partial deletions in the 
cytoplasmic domain were transported to the Golgi complex at a 
significantly slower rate than Gl. Although a major fraction of these 
proteins was eventually transported to the Golgi complex, they did not 
exhibit as clearly defined a pattern of accumulation as Gl, but rather 
appeared to be distributed throughout the endoplasmic reticulum as well as 
the Golgi complex. The proteins expressed from constructs lacking most of 
the cytoplasmic domain and, in some cases, part of the transmembrane 
domain sequences as well were transported to the cell surface. The 
authors have also constructed chimeric proteins with the 

envelope protein of a murine leukemia virus (MCFenv) , which is efficiently 
transported to the plasma membrane. A MCF-Gl chimera that 
contained the Gl transmembrane and cytoplasmic domains was efficiently 
retained in the Golgi complex, and a construct that contained only the Gl 
transmembrane domain was also partially retained in the Golgi complex. 
Thus, the transmembrane domain as well as a portion of the cytoplasmic 
domain adjacent to the transmembrane domain are apparently crucial for 
Golgi retention of the Gl protein. 
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The v-sis oncoprotein loses transforming activity when 
targeted to the early Golgi complex. 
Hart K C; Xu Y F; Meyer A N; Lee B A; Donoghue D J 
Molecular Pathology Program, School of Medicine, University 
of California, San Diego, La Jolla 92093-0322. 
CA 40573 (NCI) 

Journal of cell biology, (1994 Dec) 127 (6 Pt 2) 1843-57. 
Journal code: 0375356. ISSN: 0021-9525. 
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Journal; Article; (JOURNAL ARTICLE) 
English 
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Last Updated on STN: 20000303 
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The location of autocrine interactions between the v-sis protein and PDGF 
receptors remains uncertain and controversial . To examine whether 
receptor-ligand interactions can occur intracellularly, we have 
constructed fusion proteins that anchor v-sis to 
specific intracellular membranes. Fusion of a cis-Golgi 
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retention signal from a coronavirus El glycoprotein to 

v-sis protein completely abolished its transforming ability when 

transfected into NIH3T3 cells. Fusion proteins 

incorporating mutations in this retention signal were not retained within 
the Golgi complex but instead were transported to the cell surface, 
resulting in efficient transformation. All chimeric proteins 
were shown to dimerize properly. Derivatives of some of these constructs 
were also constructed bearing the cytoplasmic tail from the glycoprotein 
of vesicular stomatitis virus (VSV-G) . These constructs allowed 
examination of subcellular localization by double-label 
immunofluorescence, using antibodies that distinguish between the 
extracellular PDGF-related domain and the VSV-G cytoplasmic tail. 
Colocalization of sis-El-G with Golgi markers confirmed its targeting to 
the early Golgi complex. The sis -El constructs, targeted to the early 
Golgi complex, exhibited no proteolytic processing whereas the mutant 
forms of sis-El exhibited normal proteolytic processing. Treatment with 
suramin, a polyanionic compound that disrupts ligand/receptor interactions 
at the cell surface, was able to revert the transformed phenotype induced 
by the mutant sis-El constructs described here. Our results demonstrate 
that autocrine interactions between the v-sis oncoprotein and PDGF 
receptors within the early Golgi complex do not result in functional 
signal transduction. Another v-sis fusion protein was 
constructed by attaching the transmembrane domain and COOH-terminus of 
TGN38, a protein that localizes to the trans-Golgi network (TGN) . This 
construct was primarily retained intracellularly , although some of the 
fusion protein reached the surface. Deletion of the 
COOH-terminal region of the TGN38 retention signal abrogated the 
TGN-localization, as evidenced by very prominent cell surface 
localization, and resulted in increased transforming activity. The 
behavior of the sis-TGN3 8 derivatives is discussed within the context of 
the properties of TGN3 8 itself, which is known to recycle from the cell 
surface to the TGN. 
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AB To examine the role of the NH2 -terminal region of the 402-residue-long 
beta-1, 4 -galactosyltransf erase (beta-1 , 4-GT) , a series of mutants and 
chimeric cDNA were constructed by polymerase chain reaction and 
transiently expressed in COS-7 cells, the enzyme activities were measured, 
and the protein was localized in the cells by subcellular fractionation or 
indirect immunofluorescence microscopy. We showed earlier that the 
deletion of the amino -terminal cytoplasmic tail and transmembrane domain 
from GT abolishes the stable expression of this protein in mammalian cells 
(Masibay, A.S., Boeggeman, E., and Qasba, P.K. (1992) Mol. Biol. Rep. 
16, 99-104) . Further deletion analyses of the amino -terminal region show 



that the first 21 amino acids of beta-l,4-GT are not essential for the 
stable production of the protein and are consistently localized in the 
Golgi apparatus. In addition, analysis of hybrid constructs showed that 
residues 1-25 of alpha-1 , 3 -galactosyltransf erase can functionally replace 
the beta-l,4-GT amino -terminal domain (residues 1-43). This 
fusion protein also showed Golgi localization. On the 
other hand, the alpha-2 , 6-sialyltransf erase/beta-1 , 4 -GT fusion 
protein (alpha-2 , 6-ST/beta-l, 4-GT) needed additional COOH-terminal 
sequences flanking the transmembrane domain of the alpha-2,6-ST for 
stability and Golgi localization. Substitution of Arg-24, Leu-25, Leu-26, 
and His-33 of the beta-l,4-GT transmembrane by lie (pLFM) or substitution 
of Tyr by lie at positions 40 and 41 coupled with the insertion of 4 lie 
residues at position 43 (pLB) released the mutant proteins from the Golgi 
and was detected on the cell surface. Our results show that (a) the 
transmembrane domains of beta-l,4-GT, alpha-1, 3-galactosyltransf erase, and 
alpha-2 , 6-ST, along with its stem region, all play a role in Golgi 
targeting and participate in a common mechanism that allows the protein to 
be processed properly and not be degraded in vivo; (b) increasing the 
length of the transmembrane domain overrides the Golgi 
retention signal and directs the enzyme to the plasma 
membrane; and (c) the length of the hydrophobic region of the 
transmembrane domain of beta-l,4-GT is an important parameter but is not 
sufficient by itself for Golgi retention. 
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AB A review with 13 refs, on the use of a chimeric model protein to 

define structural features of the signal for protein retention in the 
Golgi apparatus 
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AB UDP-GlcNAc :a3 -D-mannoside pi, 2 -N-acetylglucosaminyl transferase 

I (GnTI) is a Nin/Cout (type II) membrane protein, localized in the 
medial -Golgi, that initiates the conversion of high mannose N-glycans to 
complex N-glycans. Anti-rabbit GnTI antibodies were generated using a 
purified, enzymically active, bacterial recombinant fusion 
protein as immunogen. Rabbit GnTI was effectively retained in the 
Golgi complex of transfected COS-1 cells and murine L cells, as assessed 
by indirect immunofluorescence using the species-specific anti-GnTI 



antibodies; no surface expression of rabbit GnTI could be detected in the 
transfected cells. Rabbit GnTI, stably expressed in murine L cells, was 
localized by immunoperoxidase electron microscopy to the medial-cisternae 
of the Golgi stack. The role of the transmembrane domain of GnTI in Golgi 
localization was examined by generation of a hybrid construct containing the 
N- terminal 31 amino acids of GnTI, corresponding to the 25 -residue 
transmembrane (signal/anchor) domain and flanking hydrophilic sequences, 
fused with ovalbumin; this Ova/GnTI hybrid mol . was retained in the Golgi 
complex of transfected COS cells and stably transfected murine L cells. 
No surface expression of ovalbumin /GnTI was detected. In contrast, 
ovalbumin fused to the equivalent domains of the human transferrin receptor, 
type II cell-surface protein, was efficiently expressed on the cell 
surface of transfected cells. The ovalbumin/ GnTI hybrid mols. in the 
transfected L cells were N-glycosylated, indicating a Nin/Cout membrane 
orientation, and were localized by immunoperoxidase electron microscopy to 
one or two disternae of the medial -Golgi (90% of stained Golgi profiles 
showed medial-cisternae staining) . These results show that a signal 
contained within the transmembrane domain and flanking residues of GnTI 
specifies medial-Golgi localization. 
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The transmembrane domain of N-glucosaminyltransf erase I 
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The enzyme N-acetylglucosaminyltransf erase I (NT, EC 2,4.1.101) is a 
resident type II transmembrane protein of the Golgi apparatus. To 
delineate the portion of its primary sequence that is responsible for the 
Golgi retention of this protein, we constructed chimeras 
containing different N- terminal portions of NT joined to a reporter 
sequence, the ectodomain of a type II surface membrane protein. These 
chimeric proteins were found to be retained in the Golgi apparatus 
as assessed by cell surface biotinylation and immunofluorescence. We 
found that the transmembrane domain of NT is sufficient to confer Golgi 
retention of the fusion proteins and propose that it 
contains the Golgi retention signal of the 
parent molecule. 
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Golgi retention of a trans -Golgi membrane protein, 
galactosyltransf erase , requires cysteine and histidine 
residues within the membrane -anchoring domain. 
Aoki D; Lee N; Yamaguchi N; Dubois C; Fukuda M N 
La Jolla Cancer Research Foundation, CA 92037. 
R01-DK37016 (NIDDK) 

Proceedings of the National Academy of Sciences of the 
United States of America, (1992 May 15) 89 (10) 4319-23 



Journal code: 7505876. ISSN: 0027-8424. 
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AB Galactosyltransf erase (GT; UDPgalactose :beta-D-N-acetylglucosaminide 
beta-1, 4-galactosyltransf erase, EC 2.4,1.22) is a type II 

membrane -anchored protein composed of a short N- terminal cytoplasmic tail, 
a signal /membrane -anchoring domain, and a stem region followed by a large 
catalytic domain including the C terminus. To identify the peptide 
segment and key amino acid residues that are critical for Golgi 
localization of GT, the expression vector pGT-hCG was designed to encode 
the entire GT molecule fused to the C- terminal region of human chorionic 
gonadotropin alpha subunit (hCG alpha) as a reporter, COS-1 cells 
transfected with pGT-hCG expressed the chimera in the Golgi 
region, as detected by immunofluorescence microscopy using anti-hCG 
antibodies. Two deletion mutants, delta tail and delta stem, which are 
lacking most of the N-terminal cytoplasmic tail or 10 amino acids 
immediately after the membrane -anchoring domain, were localized in the 
Golgi. Replacement mutations of the membrane -anchoring domain of GT 
showed that the second quarter of the transmembrane domain or 
Cys29-Ala30-Leu31-His32-Leu33 is necessary for GT to be retained in the 

Golgi. Furthermore, the point mutants Cys29 Ser29 and His32 Leu32 

were partially transported to the plasma membrane, whereas an 

Ala30-Leu31 Phe30-Gly31 mutant was localized in the Golgi. Finally, a 

double mutant, Cys29/His32 Ser29/Leu32, was found to be transported 

efficiently to the plasma membrane. The signal -anchoring domain of the 
transferrin receptor, a type II plasma membrane protein, was then replaced 
by portions of the GT transmembrane domain. Although the Cys-Xaa-Xaa-His 
sequence by itself cannot retain the transferrin receptor in the Golgi, 
the cytoplasmic half of the transmembrane domain of GT was partially 
capable of retaining the transferrin receptor in the Golgi. These results 
suggest that the cytoplasmic (or N- terminal) half of the transmembrane 
domain of GT contributes to the Golgi retention 
signal and that particularly Cys2 9 and His32 in this region are 
critical for GT to be retained in the Golgi. 
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AB The expression and localization of bovine beta 1 , 4-galactosyltransf erase 
(Gal T) has been studied in mammalian cells transfected with Gal T cDNA 
constructs, and the role of the amino- terminal domains of Gal T in Golgi 



localization examined. Here we demonstrate that the transmembrane 
(signal/anchor) domain of bovine Gal T contains a positive Golgi 
retention signal. Bovine Gal T was characterized in 

transf acted cells with anti-bovine Gal T antibodies, affinity-purified 
from a rabbit antiserum using a bacterial recombinant fusion 
protein. These affinity-purified antibodies recognized native 
bovine Gal T and showed minimum cross -reactivity with Gal T from 
non-bovine sources. Bovine Gal T cDNA was expressed, as active enzyme, 
transiently in COS-1 cells and stably in murine L cells, and the product 
was shown to be localized to the Golgi complex by immunofluorescence using 
the polypeptide- specif ic antibodies. A low level of surface bovine Gal T 
was also detected in the transfected L cells by flow cytometry. The 
removal of 18 of the 24 amino acids from the cytoplasmic domain of bovine 
Gal T did not alter the Golgi localization of the product transiently 
expressed in COS-1 cells or stably expressed in h cells. Both the 
full-length bovine Gal T and the cytoplasmic domain deletion mutant were 
N-glycosylated in the transfected L cells, indicating both proteins have 
the correct N(in)/C(out) membrane orientation. Deletion of both the 
cytoplasmic and signal/anchor domains of bovine Gal T and incorporation of 
a cleavable signal sequence resulted in a truncated soluble bovine Gal T 
that was rapidly secreted (within 1 h) from transfected COS-1 cells. 
Replacement of the signal/anchor domain of bovine Gal T with the 
signal/anchor domain of the human transferrin receptor resulted in the 
transport of the hybrid molecule to the cell surface of transfected COS-1 
cells. Furthermore, a hybrid construct containing the signal/anchor 
domain of Gal T with ovalbumin was efficiently retained in the Golgi 
complex, whereas ovalbumin anchored to the membrane by the transferrin 
receptor signal/anchor was expressed at the cell surface of transfected 
COS-1 cells. Overall, these studies show that the hydrophobic, 
signal/anchor domain of Gal T is both necessary and sufficient for Golgi 
localization. 
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AB p-Galactosidase a2 , 6-sialyltransf erase (ST) is a type II 

integral membrane protein of the Golgi apparatus involved in the sialylation of 

N-linked glycans . A series of expts . showed that the 17-residue 

transmembrane domain of ST is sufficient to confer localization to the 

Golgi apparatus when transferred to the corresponding region of a cell surface 

type II integral membrane protein. Lectin affinity chromatog. of 

chimeric proteins bearing this 17-residue sequence suggested that 

these chimeric proteins are localized in the trans -Golgi 

cisternae and/or trans-Golgi network. Further expts. suggested that this 
17-residue sequence functions as a retention signal for the Golgi apparatus 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

A method for genetically engineering cells to produce soluble and 



secretable Golgi processing enzymes instead of naturally occurring 
membrane -bound enzymes. Cells are genetically engineered to express 
glycosyltransf erases which lack both a membrane anchor and a r 

This invention was made with government support under Grant Contract 
Nos. GM-27904 and GM-11557 awarded by the National Institute of Health. 
The government has certain rights in this invention. The publications 
and other reference materials referred to herein to describe the 
background of the invention and to provide additional detail regarding 
its practice are hereby incorporated by reference. For convenience, the 
reference materials are numerically referenced and grouped in the 
appended bibliography. 
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The El glycoprotein from an avian coronavirus is a model protein for 
studying retention in the Golgi complex. In animal cells expressing the 
protein from cDNA, the El protein is targeted to cis Golgi cisternae 
(Machamer, C. E., S. A. Mentone, J. K. Rose, and M. G. Farquhar. 
1990. Proc. Natl. Acad, Sci . USA. 87:6944-6948). We show that the 
first of the three membrane -spanning domains of the El protein can retain 
two different plasma membrane proteins in the Golgi region of transfected 
cells. Both the vesicular stomatitis virus G protein and the 
alpha-subunit of human chorionic gonadotropin (anchored to the membrane by 
fusion with the G protein membrane -spanning domain and cytoplasmic tail) 
were retained in the Golgi region of transfected cells when their single 
membrane -spanning domains were replaced with the first membrane -spanning 
domain from El. Single amino acid substitutions in this sequence released 
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retention of the chimeric G protein, as well as a mutant El 
protein which lacks the second and third membrane -spanning domains. The 
important feature of the retention sequence appears to be the uncharged 
polar residues which line one face of a predicted alpha helix. This is 
the first retention signal to be defined for a resident Golgi protein. 
The fact that it is present in a membrane -spanning domain suggests a novel 
mechanism of retention in which the membrane composition of the Golgi 
complex plays an instrumental role in retaining its resident proteins . 
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AB Glycosylation and translocation of the simian rotavirus protein VP7, a 
resident endoplasmic reticulum (ER) protein, does not occur 
cotranslationally in vivo. In pulse-chase expts. in COS cells, 
nonglycosylated VP7 was still detectable after a 25-min chase period, 
although the single glycosylation site was only 18 residues beyond the 
signal peptide cleavage site. After labeling, glycosylated and 
nonglycosylated VP? was recovered in microsomes but the latter was 
sensitive to trypsin (i.e., the nascent protein became membrane associated) 
however:, most of it entered the ER posttranslationally because of a 
rate-limited step early in translocation. In contrast with the simian 
protein, bovine VP7 was glycosylated and translocated rapidly. Thus, 
delayed translocation per se was not required for retention of VP7 in the 
ER. By constructing hybrid proteins, it was further 

shown that the signal peptide together with residues 64-111 of the simian 
protein caused delayed translocation. The same sequences were also 
necessary and sufficient for retention of simian VP7 in the ER. The data 
are consistent with the idea that certain proteins are inserted into the 
ER membrane in a loop configuration. 
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cDNAs can be used to express secreted proteins or fragments thereof or 
to obtain antibodies capable of specifically binding to the secreted 
proteins. The cDNAs may also be used in diagnostic, forensic, gene 
therapy, and chromosome mapping procedures . The cDNAs may also be used 
to design expression vectors and secretion vectors. 
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AB The invention is based on the discovery that various proteins, such as 

Fringe, Brainiac and homologues and orthologues thereof, possess 
glycosyl transferase activity. Fringe and Brainiac have been found to 
possess glycosyltransf erase activity in transfering sugar residues onto 
certain proteins, so affecting the binding of effector molecules to 
these proteins. This discovery allows the design of drug molecules that 
specifically target this interaction, and has implications for the 
treatment of various diseases. 
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AB The invention concerns GENSET polynucleotides and polypeptides. Such 

GENSET products may be used as reagents in forensic analyses, as 
chromosome markers, as tissue/cell/organelle-specif ic markers, in the 
production of expression vectors. In addition, they may be used in 
screening and diagnosis assays for abnormal GENSET expression and/or 
biological activity and for screening compounds that may be used in the 
treatment of GENSET-related disorders. 
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AB The sequences of cDNAs encoding secreted proteins are disclosed. The 

cDNAs can be used to express secreted proteins or fragments thereof or 
to obtain antibodies capable of specifically binding to the secreted 
proteins. The cDNAs may also be used in diagnostic, forensic, gene 
therapy, and chromosome mapping procedures. The cDNAs may also be used 
to design expression vectors and secretion vectors. 
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